The L i g h t Duty U t i l i t y Arm (LDUA) Integrated System i s a
The system p r i m a r i l y provides a means t o inspect, 
SCOPE
The scope of this document includes the overall LDUA Integrated System requirements and subsystem general parameters. It also provides the general guidelines for subsystem interfaces. develop, they shall be specified in an interface controls document. 
As

12.
13.
to provide its own utilities except for electrical to operate in the environment specified in 3. Tanks) impose an axial load on a 12 in. riser in excess of 3000 lb, with a load application point which is not more than 8 ft above the riser flange, or offset from the center line more than 6 in.
16. impose an axial load on a 4 in. riser in excess of 500 lb, with a load application point which is not more than 8 ft above the riser flange, or offset from the center line more than 6 in.
add any amount or quantity of fluids to the SSTs unless approved by appropriate tank farm organizations.
15.
17.
The following criteria are to ensure personnel, equipment, and environmental safety.
18. The LDUA Integrated System shall promote ALARA principles by 1 imiting worker and environmental exposure to radiological materials, reducing the volume of secondary wastes, minimizing external contamination, and incorporating design features to ease maintenance of contaminated components.
The LDUA Integrated System shall be equipped with emergency stop buttons that will disable all identified hazardous energy sources (e.g., armldeployment system and Tank Riser Interface and Confinement System [TRIC]).
Emergency stop buttons shall be provided at all points of control.
19.
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The LDUA Integrated System control system shall provide protective interlocks to prevent equipment damage and personal injury from improper operation.
All hardware associated with hoisting and/or rigging for hoisting shall conform to DOE-RL-92-36, Hanford Site Hoisting and Rigging Manual.
Lift attach points on LDUA Integrated System equipment shall be compatible with hoisting and rigging operations.
LDUA Integrated System equipment shall be designed and operated to comply with WHC-CM-4-3, Industrial Safety Manual.
2.1.2.2
LDUA Integrated System In-Tank Equipment Requirements (1000). The following requirements apply to LDUA Integrated System equipment that will .
operate in the in-tank environment described in Section 3.2. requirements are in addition to the requirements in Section 2.1.2.1.
In-tank LDUA Integrated System equipment shall be designed and fabricated These 1.
2.
3.
4.
5.
6.
7.
a.
for normal operation in a radiation field of 2000 rad/hr, for equipment that operates in close proximity (< 3 ft.) to the waste surface; or in a radiation field of 1000 rad/hr, for equipment that operates in the vapor space (> 3 ft.) above the waste surface.
Equipment must be capable o f operating properly, without significant deyradation in performance, until a minimum accumulated dose of 1 X 10 is attained. For equipment with an inherently low tolerance for radiation, a minimum accumulated dose of 1 X lo6 may be acceptable if change-out of the equipment is sufficiently easy. Radiation cumulative dose requirements may be met by periodic modular replacement of radiation susceptible components. to operate in the in-tank environment described in Section 3.2. 
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TRIC System Function (3000)
The TRIC System's function is to act as the interface between the tank riser and the LDUA Integrated System's mast deployment system. The TRIC System maintains separation between the tank atmosphere and outside environment. The TRIC System also protects personnel from exposure to contamination and provides for exchange of EEs and decontamination of in-tank system components.
TRIC System Requirements (3000)
2.3.2.1 TRIC System General Requirements (3000). The following are the general requirements for the TRIC System. applicable requirements in Section 2.1.2.
They are in addition to all
The TRIC System shall be designed and fabricated 1. with the ability to isolate enclosure from atmosphere when not connected to riser and/or deployment system 2. with local control for setup and maintenance
with local control for operation in the absence of the Operations Control Center
with video systems that, as a minimum, view mounting and dismounting o f an EE from the manipulator end, the EE storage area, and the mast/arm assembly after passing through the decon system with the ability to orient and adjust to align the TRIC with the riser. The SCADAS shall be designed and assembled to allow for the following.
.
5.
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1. The SCADAS shall be able to operate and control the ArmlDeployment System (ZOOO), the TRIC (3000), and EEs (6000) individually or in automated sequences involving coordinated operation.
sequences shall be capable of operating in either fully automatic or single-step modes. 
.
The SCADAS shall be capable of operating the LDUA Integrated System at a distance of 900 ft from the tank equipment.
The SCADAS shall be able to provide graphic user interfaces for at least two simultaneous users. The graphic user interfaces shall provide windowing and shall be controlled by display-based user controls and menus that can be actuated by a pointing device. Displays shall provide equivalents to digital meter, dial meter, ribbon meter, strip chart, text, tabular, graphic displays, strip charts, and meters.
The SCADAS shall be able to acquire, graphically display, and store (in a database) data generated during operation. handle data from process equipment as well as EEs and manual operator input. The SCADAS shall be capable of recalling and displaying stored data. The database shall be able to tag stored data with supplemental information; (e.g., date/time, operator identity, identity of the tank and deployment riser, and position of the deployment device).
The SCADAS shall 5. The SCADAS shall be able to provide local, high-capacity removable storage for data collected during operations. The SCADAS shall provide enough immediately accessible (on-line) capacity to hold all information for at least one whole tank campaign. A secondary means of storing incoming data shall be provided that can be used if the primary storage system becomes inoperable. can export information to the SCADAS after the measurement cycle is complete is integratable with the SCADAS (4200).
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provide 95% coverage o f t h e surface a r e a w i t h i n a 30 ft. r a d i u s o f the e n t r y p o i n t o f the system; exceptions are allowed when tank hardware o b s t r u c t s viewing.
2.5.2.5
Camera System End E f f e c t o r Requirements (6200). The f o l l o w i n g are t h e requirements f o r camera EE Systems and are i n a d d i t i o n t o a l l a p p l i c a b l e requirements i n Sections 2 . 1 . 2 , 2 . 5 . 2 . 1 , 2 . 5 . 2 . 2 , and 2 . 5 . 2 . 3 .
I n general, t h e camera systems s h a l l 1.
2.
provide c o l o r imagery, zoom c a p a b i l i t i e s , and autofocusing, when
.
have remotely adjustable systems functions (e.g., i r i s c o n t r o l , c a r r y a l l r e q u i r e d l i g h t i n g f o r appropriate i l l u m i n a t i o n p r a c t i c a l focus, p a n / t i l t ) .
Camera systems developed f o r s u r v e i l l a n c e s h a l l
be deployed independently o f the a r m i f they are developed f o r LDUA I n t e g r a t e d System operations s u r v e i l 1 ance provide single-camera videos and stereoscopic videos w i t h g r e a t e r than 300 l i n e s o f r e s o l u t i o n
5.
6. be capable o f performing pan and tilt functions.
Camera systems developed f o r i n s p e c t i o n s h a l l 7. provide c o l o r stereoscopic videos w i t h g r e a t e r than 400 l i n e s o f r e s o l u t i o n .
Camera systems developed f o r stereoscopic s t i l l photography s h a l l 8.
9.
provide a way t o d i s p l a y photographs f o r the stereoscopic e f f e c t provide a video viewfinding c a p a b i l i t y .
Camera systems used f o r stereoscopic viewing s h a l l be a b l e t o operate each camera independently o f the other.
2.5.2.6
Tank I n s p e c t i o n System End E f f e c t o r Requirements (6300). The f o l l o w i n g are t h e requirements f o r tank inspection EE Systems and are i n a d d i t i o n t o a l l a p p l i c a b l e requirements i n Sections 2.5.2.2 and 2 . 5 . 2 . 3 .
Inspection systems s h a l l
1.
provide crack, c o r r o s i o n p i t t i n g , and thickness measurements o f t h e
.
tank welds and associated heat-affected zones be capable o f c h a r a c t e r i z i n g cracks having a minimum crack (both a x i a l and c i r c u m f e r e n t i a l ) dimension o f 2T l o n g by 0.5T deep w i t h a .
measurement accuracy o f ?: 0 . 2 5 i n . f o r l e n g t h and ?: 0.05 i n . f o r depth (T i s the thickness o f the base m a t e r i a l being examined)
